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CHAPTER I 
INTRODUCTION 
The prevalence of obesity has increased dramatically for both adults and 
children over the past three decades. Rates of obesity have nearly doubled since 
1980 (Flegal, Carroll, Kuczmarski, & Johnson, 1998); one third of American 
adults currently meet criteria for the condition (Flegal, Carroll, Ogden, & Curtin, 
2010). In the same timeframe, for children ages 2 to 19, obesity prevalence more 
than tripled; 16.9% of children in the United States are classified as obese (Ogden 
& Carroll, 2010; Ogden, Carroll, Curtin, Lamb, & Flegal, 2010). 
Ethnic minority and low socioeconomic status groups are especially 
affected by obesity across all ages (Wang & Beydoun, 2007). However, these 
disparities are particularly notable in children. Between 1988 and 2008, 
prevalence rates of childhood obesity increased as much as 13% for non-Hispanic 
black children and Mexican-American children as compared to 5% for non-
Hispanic white children (Ogden & Carroll, 2010). Although current research finds 
significant differences by gender and ethnicity in the relationship between 
socioeconomic status and adult obesity (Zhang & Wang, 2004), socioeconomic 
status is associated with ecological contributors to child obesity. Poorer 
neighborhoods that are often comprised of ethnic minority residents are less likely 
to have chain supermarkets and more likely to have convenience stores that sell 
unhealthy options (Freedman, 2009). As a result, it is estimated that one in ten 
Black and Hispanic households experience the phenomenon of food insecurity, or 
the uncertainty of being able to provide enough food for all family members due 
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to lack of resources (Freedman & Bell, 2009). Furthermore, low-income and 
ethnic minority neighborhoods often lack outdoor play spaces, sidewalks, and 
have higher rates of neighborhood violence (Eugeni, Baxter, Mama, & Lee, 2010; 
Fleury & Lee, 2006). These built environment characteristics of low-
socioeconomic neighborhoods represent barriers to nutritious eating and physical 
activity, and are correlated with higher rates of obesity in children (Booth, 
Pinkston, & Poston, 2005). 
Obesity is associated with such physical consequences in childhood 
including early onset of puberty and menarche (Al Mamun, Hayatbakhsh, 
O'Callaghan, Williams, & Najman, 2008; Sloboda, Hart, Doherty, Pennell, & 
Hickey, 2007), asthma (Gilliland et al., 2003), cardiovascular risk factors 
(Freedman, Mei, Srinivasan, Berenson, & Dietz, 2007) and Type 2 diabetes 
(Goran, Ball, & Cruz, 2003). The increase in child obesity is particularly alarming 
because high childhood BMI significantly predicts future health conditions 
including adulthood obesity (Guo, Wu, Chumlea, & Roche, 2002). Childhood 
obesity is also associated with adult cardiovascular disease (Franks et al., 2010), 
accelerated atherosclerosis (Freedman et al., 2008), Types 1 and 2 diabetes (Al 
Mamun, Cramb, O'Callaghan, Williams, & Najman, 2009), certain cancers (Biro 
& Wien, 2010), and premature death (Franks et al., 2010).  
In addition to harmful physical correlates across the lifespan, there are 
many negative psychosocial correlates of childhood obesity. A recent systematic 
review of studies found overwhelming evidence for psychosocial associations 
with overweight or obesity status in children including poorer self-esteem and 
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social functioning, higher anxiety and depressive symptoms, and more behavioral 
problems (Cornette, 2008). Other research suggests that overweight and obese 
children have more cognitive (beliefs that others are making negative comments 
about them and poor body image), social (difficulty with peers and friends as well 
as less pro-social behavior), and mood (unhappiness) related difficulties than their 
normal-weighted counterparts (Drukker, Wojciechowski, Feron, Mengelers, & 
Van Os, 2009; Fonseca, Matos, Guerra, & Gomes Pedro, 2009).  
Internalizing and Externalizing Symptoms and Obesity 
More specific types of psychosocial outcomes that may be related to 
obesity include internalizing and externalizing behaviors. Internalizing behaviors 
include such symptoms as withdrawing, reporting somatic complaints, and 
appearing anxious or depressed (Achenbach, 1991a). Examples of internalizing 
disorders are depressive and anxious disorders. Externalizing behaviors are 
characterized by aggressiveness or delinquency, and some externalizing disorders 
include Oppositional Defiant Disorder and Conduct Disorder (Achenbach, 
1991a). Several studies have shown increased rates of internalizing and 
externalizing symptoms and diagnoses in children and adolescents with obesity 
(Mustillo et al., 2003).  
Cross-sectional research with children and adolescents consistently 
identifies positive relationships between obesity and internalizing symptoms. 
Children with obesity are also more likely to have higher clinically significant 
internalizing behavioral problem scores as reported by parents (Datar & Sturm, 
2004; Lumeng, Gannon, Cabral, Frank, & Zuckerman, 2003). Obese children also 
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suffer from increased depressive symptoms (Mustillo et al., 2003; Zeller & Modi, 
2006). Depression has also been found to occur at higher rates within obese 
adolescents (BeLue, Francis, & Colaco, 2009; Mustillo et al., 2003; Sjoberg, 
Nilsson, & Leppert, 2005; Swallen, Reither, Haas, & Meier, 2005; Zeller & Modi, 
2006) as compared with their normally weighted counterparts. Another recent 
study found higher rates of generalized anxiety disorder in obese children ages 6 
to 11 (Pitrou, Shojaei, Wazana, Gilbert, & Kovess-Masféty, 2009).  
Cross sectional analyses have also demonstrated co-occurrence of 
adolescent or child obesity and externalizing behavior symptoms. Clinically 
significant scores on externalizing behavior scales are more likely to be reported 
for obese children by their parents (Lumeng et al., 2003) and teachers (Datar & 
Sturm, 2004, 2006). Obesity is associated with more bullying behaviors (BeLue et 
al., 2009; Janssen, Craig, Boyce, & Pickett, 2004) and delinquency (Pine et al., 
1996) in adolescence. Children and adolescents with obesity are also more likely 
to have symptoms and diagnoses of Oppositional Defiant Disorder (Mustillo et 
al., 2003) and Conduct Disorder (Pitrou et al., 2009), two specific types of 
externalizing behaviors.   
Although ample evidence suggests that children and adolescents with 
obesity are at risk for higher rates of internalizing and externalizing symptoms, 
longitudinal studies report discrepant results with respect to the causal direction 
between these variables. For instance, although some research has found that 
adolescent obesity predicts subsequent depression (Boutelle, Hannan, Fulkerson, 
Crow, & Stice, 2010; Mustillo et al., 2003), Goodman and colleagues 
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demonstrated the opposite: that depression predicts later obesity (Goodman & 
Whitaker, 2002). Additional research has shown that Conduct Disorder in 
adolescence leads to later obesity (Pine, Cohen, Brook, & Coplan, 1997), while 
others suggest obesity in adolescence increases risk of subsequent, 
symptomatically similar, Oppositional Defiant Disorder (Mustillo et al., 2003). 
Finally, although some research shows that child obesity leads to higher 
internalizing (Mustillo et al., 2003) and externalizing symptoms (Datar & Sturm, 
2006), other studies demonstrate that such symptoms lead to later child obesity 
(Lumeng et al., 2003). Such discrepant findings suggest that more longitudinal 
research, especially with children, is needed in order to better understand the 
direction of causality between obesity and internalizing and externalizing 
symptoms.  
Internalizing and Externalizing Symptoms as Barriers to Weight Loss 
 Previous research has indicated that internalizing and externalizing 
behavior symptoms are associated with childhood obesity and body mass gain. 
However, these issues can also serve as barriers to weight loss. Children and 
adolescents with obesity experience higher rates of peer victimization in the forms 
of verbal bullying (such as teasing and name calling) and relational victimization 
(Janssen et al., 2004).  Such weight-related discrimination can lead to avoidant 
coping styles (Bosch, Stradmeijer, & Seidell, 2004) that may impede efforts at 
healthy living. For instance, in one study, obese students reported avoiding 
participating to their fullest ability in athletic circumstances due to victimization 
(Bauer, Yang, & Austin, 2004).  Internalizing symptoms may serve as a mediator 
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between peer victimization and physical activity levels (Storch et al., 2006). 
Furthermore, one study showed that internalizing symptoms are associated with 
lower physical activity in obese children as well as psychosocial barriers to 
physical activity such as being teased, feeling self-conscious, and being chosen 
last for team sports (Gray, Janicke, Ingerski, & Silverstein, 2008). The 
relationship between child obesity and internalizing and externalizing symptoms 
should be better researched in an effort to understand their influence on weight 
loss attempts. Such research is crucial to the planning and implementation of 
health-related preventions and interventions.   
Unfortunately, a recent review showed that only 7 of 53 selected 
intervention studies measured psychological results of participation in obesity 
programs (van Wijnen, Wendel-Vos, Wammes, & Bemelmans, 2009). 
Additionally, only one study was found that examined psychological problems as 
moderators of the relationship between intervention participation and weight loss. 
In their study, Wilfley and colleagues (2007) examined the effects of two family 
interventions focused on long-term weight maintenance in children through the 
use of three groups: behavioral skills maintenance (BSM), social facilitation 
maintenance (SFM), and control. First, all three groups participated in a weight-
loss program, followed by active weight-maintenance training by the BSM (using 
problem-solving coping training and cognitive restructuring exercises) and SFM 
groups (using social support network enhancement and addressing physical 
activity-related body image concerns). Successful weight maintenance was 
defined as having a three-pound range around absolute weight (1.5 pounds above 
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or below) after the weight-loss intervention. Wilfley and colleagues (2007) found 
that social problem scores moderated the effects of both family interventions. 
Those with high baseline social problem scale scores on the Child Behavior 
Checklist had no significant weight difference, whereas those with low baseline 
scores showed moderate to high effect sizes of sustained weight loss (Wilfley et 
al., 2007). Because overweight and obese children are at higher risk for 
internalizing and/or externalizing problems, and because these problems potential 
moderate the influence on weight loss and maintenance in intervention programs, 
it is important for more researchers to examine how those symptoms influence the 
relationship between prevention/intervention and health-related outcomes.  
Childhood Obesity Prevention/Intervention 
 Most scholars agree that prevention is a high priority in controlling child 
obesity epidemic (Muller, Mast, Asbeck, Langnase, & Grund, 2000). Primary 
prevention is an approach directed at everyone in a community, not solely 
overweight or obese individuals, in an effort to stabilize or reduce overall levels 
of BMI (Muller et al., 2000). Types of primary prevention are universal 
prevention, aimed at all persons, and selective prevention, focusing on high-risk 
individuals (Muller et al., 2000). Secondary or targeted prevention is specifically 
aimed at overweight or obese individuals with the goals of weight maintenance, 
BMI decreases, and prevention of weight gain (Dehghan, Akhtar-Danesh, & 
Merchant, 2005). Interventions are vehicles through which preventative efforts 
are delivered to individuals or communities, and are characterized by modifying 
existing behaviors such as diet and exercise, or introducing new programs. 
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Despite substantial efforts to reverse the obesity epidemic and prevent 
children from exceeding normal weight, few interventions have provided 
successful long-term results (van Wijnen et al., 2009). Although intensive, 
individual diet and exercise regimens, weight-loss medication, and bariatric 
surgery have shown drastic individual changes in BMI and weight status, these 
approaches are costly, non-feasible for the larger, non-treatment-seeking 
population, and are considered radical for children (Speiser et al., 2004). In 
contrast, community approaches provide a more reasonable, wide-spread, and 
cost-effective method of reducing and preventing obesity and overweight in 
children (Wang, Yang, Lowry, & Wechsler, 2003). Additionally, community 
programs may encompass all types of preventative and intervention efforts by 
targeting all members of a community in order modify behavior and prevent or 
manage weight gain.  
More specifically, school-based child obesity preventions provide a 
particularly practical approach, as children spend most waking hours in school 
and can be engaged in before- and after- school activities designed to fill the time 
when parents may be working (Pyle et al., 2006). Although school based obesity 
interventions that focus on high weight groups (secondary 
prevention/intervention) show modest improvements in reducing overweight 
percentages in children (Story, 1999; Story, Kaphingst, & French, 2006), those 
that have not specifically targeted overweight children (primary prevention) have 
shown mixed results. A recent systematic umbrella review of school-based 
programs targeting obesity-related behaviors found that programs targeting the 
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general population were more successful than those whose only participants were 
overweight or obese (Safron, Cislak, Gaspar, & Luszczynska, 2011). Because 
programs involving physical activity and nutrition education together have shown 
more promising results than either aspect alone, the majority of recent school-
based obesity interventions have adopted this approach (Brown & Summerbell, 
2009).  
However, despite surface similarities in curricula, many recent school-
based interventions implemented in the United States have shown discrepant 
findings. For example, Brown and Summerbell found that only nine of 20 studies 
promoting diet and exercise modifications showed positive weight-related results 
(2009), and Safron and colleagues demonstrated that one in every three school-
based interventions successfully reduced BMI or higher weight class prevalence 
(2011). Table 1 includes more stringent criteria than previous reviews and shows 
all school-based obesity preventions or interventions implemented in the United 
States since 1999 that included both physical activity and nutrition curricula, 
included a comparison group, did not target specific weight classes, and assessed 
BMI-related variables (BMIz or percentile). Inclusion criteria were determined in 
order to demonstrate previous research with similar methods as the present study 
to provide adequate comparison. Among these interventions, four demonstrate 
significantly reduced rates of BMI-related outcomes (Gortmaker et al., 1999; de 
Heer et al., 2011; Sallis et al., 2003; Spiegel & Foulk, 2006), three showed a 
significantly slowed velocity or maintenance of BMI-related outcome gain in 
comparison to controls (Coleman et al., 2005; Fitzgibbon et al., 2005; Hollar et 
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al., 2010) and five had no significant differences related to BMI (Bayne-Smith et 
al., 2004; Fitzgibbon et al., 2006; Neumark-Sztainer et al., 2003; Neumark-
Sztainer et al., 2009; Williamson et al., 2007). There are no clear differences in 
samples, interventions, or study methodologies that account for differences in 
effectiveness across studies.  
These discrepant results suggest the possibility of intervention moderators 
that influence the desired outcome of weight attenuation. Unfortunately, a 
minority of studies examined the moderating effects of baseline weight on 
intervention. For example, Gortmaker and colleagues (1999) found that girls who 
were obese at baseline had greater rates of remission after the Planet Health 
intervention, while there was no difference for boys. Additionally, Williamson 
and colleagues (2007) found that children who were overweight or obese were 
more likely to decrease or maintain their weight than other children. In the 
community-based GEMS intervention for African American girls, Klesges and 
colleagues (2010) found no significant interactions between initial weight class 
and intervention in predicting outcomes, while Robinson and colleagues (2003) 
found preliminary evidence that intervention was most effective for participants 
with higher initial BMI scores. Furthermore, a study by Datar and Sturm (2004b) 
found that increased physical education hours produced BMI reduction for 
overweight children, but not for normally weighted children. These examples 
demonstrate that it is possible and probable that children of differing weight 
classes benefit differentially from health-related interventions. It is extremely 
important to examine differential intervention effects, not only on children of 
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different weight classes, but also on other baseline characteristics such as 
ethnicity and psychological symptoms.  
In response to literature citing low-income, ethnic minority, urban youth 
as the most at risk for developing obesity, six recent school-based interventions 
fitting the inclusion criteria targeted such populations and have published results 
(see Table 1 for population summaries including age, intervention descriptions, 
and BMI-related outcomes). Most of the studies that showed significant effects 
reducing, attenuating, or maintaining BMI-related outcomes as compared with 
control groups were conducted with Hispanic children (Coleman et al, 2005; 
Henrik et al., 2011; Hollar et al., 2010). Only two studies were conducted with 
primarily African American youth (Fitzgibbon et al., 2005; Neumark-Sztainer et 
al., 2009) with one demonstrating significant BMI-related effects: Fitzgibbon and 
colleagues found that amongst Black preschool children in Head Start programs 
in Chicago, Illinois, those children in the Hip Hop to Health Jr. intervention 
experienced a significant reduction in the rate of BMI increase as compared to 
controls (Fitzgibbon et al., 2005). However, these results were not replicated with 
a Latino sample of preschool children, also in Head Start programs in Chicago, 
and no significant BMI differences were observed (Fitzgibbon et al., 2006). Thus, 
findings are mixed with respect to ethnic/cultural differences in intervention 
programs and these differences may be partially explained by differences in the 
developmental groups.  
These studies show that some interventions may provide better outcomes 
for youth of certain ethnicities than others. Unfortunately, only one of three recent 
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school-based interventions that used a multiethnic sample reported examining 
ethnicity by intervention interactions (Gortmaker et al., 1999). In the Planet 
Health intervention for 6
th
 and 7
th
 graders, Gortmaker and colleagues found that 
the largest effects in reducing obesity prevalence were seen for African American 
girls (OR = .14; p = .007), and that there were no significant effects at all for 
Hispanic girls (OR = .38, p = .42), while all other ethnic and gender group 
combinations experienced similar non-significant effect sizes (1999).  
Furthermore, although research suggests an association between child 
obesity and internalizing and externalizing problems, no recent school-based 
intervention implemented in the United States measured these problems at 
baseline or post-intervention. More research examining ethnic minority status and 
baseline psychopathology as moderators of school-based intervention effects is 
needed in order to optimize and tailor program appropriateness for different 
children. Because some programs and tactics may be differentially relevant and 
effective with children of various ethnicities, it is crucial to examine ethnicity as a 
moderator of intervention effects in order to maximize positive BMI-related 
results, improve the cost-effectiveness of programs, and modify existing and new 
interventions to be more applicable to the children they serve. Similarly, it is 
necessary to examine the moderating effects of baseline psychopathology as it so 
often co-occurs with child and adolescent obesity and is not regularly measured or 
addressed in common school-based interventions.  
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Rationale 
Childhood and adult obesity prevalence has increased dramatically over 
the past three decades. Research shows that those most at risk include low-
income, ethnic minority youth living in low-socioeconomic neighborhoods. Child 
obesity is associated with a multitude of negative health consequences and 
predicts poor health outcomes in adulthood as well. Obesity in children and 
adolescents also has been associated with cognitive, social, and mood-related 
functioning difficulties. Specifically, research has found an association between 
obesity in childhood or adolescence and an increased rate of internalizing and 
externalizing behavior problems. While the causal direction of the relationship 
between obesity and psychosocial problems remains unclear in the literature, 
internalizing and externalizing problems may represent barriers to weight loss, 
and therefore could impede the efficacy of health-related interventions. 
Unfortunately, few obesity interventions examine psychosocial functioning.  
Recently, researchers have called for more research on prevention and 
intervention, specifically which children it works for and which children might 
need extra attention or services (Roberts, 2003). Although some recent school-
based obesity preventative intervention research shows promising attenuation or 
reversal of weight-gain (e.g. Coleman et al., 2005; Gortmaker et al., 1999), there 
exist significant gaps in the literature. Specifically, few successfully target low-
income, urban, ethnic minority youth, none examine psychosocial functioning at 
baseline or post-intervention, and few explore individual differences such as 
weight class, ethnicity, or psychosocial functioning as moderators of intervention 
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effects. The further study of these individual differences as moderators is 
necessary in order to increase the effectiveness of interventions, identify children 
with whom certain interventions or tactics are more salient than others, identify 
children with whom extra or different services may be more appropriate, and 
ultimately optimize BMI-related results. 
Statement of Hypotheses and Research Questions 
The current study aims to address these gaps in the literature by addressing 
the following hypothesis and research questions using data from the piloted 
primary, universal preventative intervention program, Urban Initiatives Work to 
Play:  
Hypothesis 1—It is predicted that children in the intervention group will 
have lower  BMIz scores as compared to controls. 
Research Question 1— Does baseline weight class, ethnicity, baseline 
internalizing, or baseline externalizing symptoms independently moderate the 
intervention effects on BMIz? 
Research Question 2—Does the intervention produce significant changes 
in internalizing outcomes? 
Research Question 3— Does baseline weight class, ethnicity, baseline 
internalizing, or baseline externalizing symptoms independently moderate the 
intervention effects on internalizing outcomes? 
Research Question 4—Does the intervention produce significant changes 
in externalizing outcomes? 
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Research Question 5— Does baseline weight class, ethnicity, baseline 
internalizing, or baseline externalizing symptoms independently moderate the 
intervention effects on externalizing outcomes? 
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CHAPTER II 
 
METHOD 
 
Research Participants 
This study was conducted in four, low-income, public elementary schools 
located in Chicago, Illinois. Schools were selected for their similarity in 
demographic characteristics such as serving high numbers of low-income, Latino 
and Black youth, populations that are at increased risk for overweight status. The 
largest ethnic demographic at the first intervention school was Black at 97% with 
91% of students receiving free or reduced lunches, while the first control school 
had similar statistics: 96.3% of students were black and 97% received free or 
reduced lunches. The second intervention school’s largest ethnic demographic 
was Hispanic at 75.7%, with 18.1% Black students as the second largest group 
and 93% of students receiving free or reduced lunches. The second control school 
had 84.9% Hispanic students with 14.8% Black students as the second largest 
group and 99% of students received free or reduced lunch. Two schools received 
the Urban Initiatives Work to Play intervention in the 2009-2010 school year, and 
served as two cohorts of the intervention group for this study. The remaining two 
schools were invited to participate in research as a single cohort control group, but 
received the intervention in the 2010-2011 school year.  
Procedures 
Participant Recruitment 
All third grade students at the two intervention schools were invited to 
participate in the Urban Initiatives program and/or research study. Invitations 
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were offered by a letter sent home to the caregivers of all children and through an 
announcement at each of the schools’ PTO meetings. Interested families were to 
contact program staff in person or by telephone. After explaining the goals of the 
study, research staff obtained written informed consent for participation in 
research. Families were still given the opportunity to participate in the Work to 
Play program, even if they declined participation in the associated research. All 
third grade students at the two control schools were invited to participate in 
research through letters sent home to the caregivers of all children.  
Intervention 
Participants in Urban Initiatives Work to Play program received three 
intervention sessions per week for a total of 24 sessions throughout the course of 
the year. Each session included nutrition and health instruction, as well as 60 
minutes of soccer practice, and a character building discussion. Existing staff at 
each intervention school served as the soccer coach for each of these sessions, and 
were paid for their time. 
The intervention consisted of four domains: physical health, health 
education, improved academic performance and accountability, and character 
building and personal development. Physical health was addressed through 
before- and after-school soccer practices and scrimmages, resulting in three hour-
long exercise periods per week for 24 weeks. Health education consisted of 
tutorials presented at each program session on such topics as personal hygiene, 
basic food groups, nutrition label reading, etc. Children were also provided with a 
healthy snack (fruit, granola bars, 100% fruit juice) at each session in order to 
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practice and experience a healthier lifestyle. Improved academic performance and 
accountability was accomplished through predetermined, mutual expectation 
(behavioral, academic, attendance, etc.) agreements between participants and their 
teachers. Each week teachers completed an assessment form, and those students 
who did not meet personalized expectation criteria were not permitted to attend 
end-of-the-week soccer games. Character building and personal development 
were taught through discussions and demonstrations of beneficial character traits 
such as respect, commitment, and cooperation. These traits were presented at each 
program session and modeled by coaches.  
Data collection 
Baseline measures were taken in the fall of 2009 for the first cohort at both 
intervention and control schools, while follow-up measures were obtained in the 
spring of 2010. The second cohort only consisted of intervention-school students, 
and baseline measures were taken in the fall of 2010, while follow-up measures 
were obtained in the spring of 2011. Children and legal guardians were each 
reimbursed ten dollars in gift cards to popular local chain stores at baseline and 
follow-up. Teachers of participating students were reimbursed twenty dollars at 
baseline and thirty dollars at follow-up with gift cards to the same locations. 
Measures 
BMIz 
 BMI is the most common measure of obesity, and is calculated by weight 
in kilograms divided by height in meters, squared. Height in inches was obtained 
by trained research staff through use of a portable stadiometer, then converted 
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into meters. Weight was recorded by trained research staff in kilograms through 
use of a digital scale. BMI z-scores (BMIz) based on national norm values of age 
and gender are a statistically valid measure of overweight and obesity in children 
(Must & Anderson, 2006). Using an Excel spreadsheet to calculate BMIz based 
on growth charts that were provided by the Center for Disease Control and 
Prevention (Kuczmarski et al., 2000), BMIz were calculated for children of each 
gender and age. BMIz was utilized both continuously (calculated age and gender 
based percentiles) and categorically. Following recommended BMIz cutoffs, three 
weight classes were determined: obesity was defined as at or above the 95
th
 
percentile, overweight as between the 85
th
 and 95
th
 percentiles, and normal as 
below 85
th
 percentile (Himes & Dietz, 1994).  
Internalizing Symptoms  
The 118 specific problem items of the Child Behavior Checklist were 
completed by parents or legal guardians in the language of their choosing (English 
or Spanish), and were scored on a three-point response scale (see Appendix A). 
The internalizing problem scales raw scores were calculated according to the 
factor loading delineated by Achenbach (1991a). Sample items to be rated for a 
child’s internalizing behavior include ―too fearful or anxious‖ and ―complains of 
loneliness‖ (Achenbach, 1991a). Additionally, The 118 specific problem items of 
the Teacher Report Form were completed by the participants’ most primary 
classroom teacher, in English (as all spoke English fluently) (Achenbach, 1991b). 
In circumstances of teacher termination or turnover, the teacher who had the most 
contact with the student at the time of evaluation was asked to complete the 
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questionnaire. The Teacher Report Form specific problem items are nearly 
identical to those of the Child Behavior Checklist (see Appendix B). Internalizing 
and Externalizing problem scales raw scores were calculated according to the 
factor loading delineated by Achenbach (1991b). If participants had internalizing 
behavior data for both the CBCL and TRF, scores were averaged to create a 
summary score. Otherwise, only one adult’s report was used. 
Externalizing Symptoms 
Externalizing problem scales raw scores were calculated on the CBCL and 
Teacher Report Form described under externalizing symptoms.  Examples of 
externalizing behavior items are ―doesn’t seem to feel guilty after misbehaving‖ 
and ―lying or cheating‖ (Achenbach, 1991a). As before, if participants had 
externalizing behavior data on both the CBCL and TRF, they were averaged to 
create a summary score. Otherwise, only one adult’s report was used. 
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CHAPTER III 
RESULTS 
The current study examined the effects of the Urban Initiatives Work to 
Play school-based, child obesity prevention program on body mass index (BMIz), 
internalizing, and externalizing symptoms. The modifying effects of the 
individual differences of baseline weight class, ethnicity, baseline internalizing, 
and baseline externalizing scores were also examined.  
Preliminary Analyses 
Of the 129 children and families sampled, complete baseline data were 
available for 111. Four of these cases were eliminated due to implausible data 
points assumed to be due to measurement error. Attrition analyses were 
performed to evaluate differences between participants missing any data at 
follow-up (n = 31) and those who reported on all outcome variables at baseline 
and follow-up (n = 76). No significant differences were found between attrited 
and non-attrited youth on any variables used.  
Descriptive statistics including percentages, means, and standard 
deviations are reported for each baseline variable in Table 1. Preliminary analyses 
were conducted to determine whether there were any pre-existing differences in 
the overall sample between groups. Male children were more likely to have a 
higher baseline BMIz than females, F(1,109) = 8.74, p = .004.  Black children in 
the sample had significantly higher baseline externalizing scores, F(1,112) = 7.71, 
p = .006. Also, obese children in the sample had higher baseline externalizing 
scores, F(2,104) = 6.50, p = .002 than both normal and overweight children. No 
significant differences were found in any key variables by school. However, more 
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Black children,  2 (1, N = 121) = 9.93, p = .002, and more males,  2 (1, N = 
125) = 4.83, p = .03, were included in the intervention group than control group.  
Zero-order correlations of all key baseline variables are reported in Table 
2. An expected significant correlation was found between internalizing and 
externalizing symptoms (r = .55, p < .001). Additionally, significant gender and 
baseline BMIz (r = .27, p = .004), as well as baseline externalizing scores and 
BMIz (r = .25, p = .01) corroborated the preliminary analyses results above such 
that higher BMIz scores were associated with male gender and higher baseline 
externalizing scores.  
Hierarchical multiple regressions analyzed the independent and interactive 
effects of intervention status on BMIz, internalizing, and externalizing scores after 
controlling for child gender, school, and baseline values of outcome variables. 
Three separate regression models were used for the three outcome variables, and 
variables were entered in blocks. In the first block, the covariates of gender and 
baseline values of the outcome variable were entered. The second block added the 
primary predictor variable of intervention status. The third block included 
relevant main effect variables of child ethnicity, baseline weight class, and 
baseline internalizing and/or externalizing scores. In the fourth step, two-way 
interaction terms were entered to examine ethnicity, baseline weight class, and 
baseline internalizing or externalizing scores as moderators of intervention 
effects.  
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Model 1. Predicting Body Mass Index 
Hypothesis 1 predicted that participation in the intervention would reduce 
BMIz and was tested by analyzing intervention status significance in the 2nd step 
of the model. The second step including the main effect for intervention status 
(after controlling for baseline BMIz) was not significant. However, significant 
main effects were found of intervention status in the 4
th
 step ( = .14, p = .05) 
indicating that those participating in the intervention had higher BMIz at follow-
up when accounting for main effects and interactions of variables.  There was also 
a main effect for ethnicity ( = .28, p = .003) such that Latino youth had higher 
BMIz at follow-up. Initial values of BMIz predicted BMIz ( = .94, p <.001) 
suggesting stability of BMIz over time.  
Research Question 1 probing whether baseline characteristics moderated 
the relationship between intervention group and BMIz outcome were analyzed 
using interaction significance values in step 4 of the model. A significant 
interaction between intervention status and ethnicity was found ( = -.28, p = 
.004) (see Figure 1). Post hoc probing of simple slopes revealed that the nature of 
the interaction showed that Black youth in the intervention group had higher 
BMIz than Black youth in the control group, but not significantly so ( = .08, p = 
.54). Latino youth in the intervention group had lower BMIz than Latino youth in 
the control group ( = -.28, p = .02). Results indicate that while participation in 
the intervention did not cause BMIz outcomes to be significantly lower than those 
in the control group for Black participants, it did for Latino youth.  
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Model 2. Predicting Internalizing Symptoms 
Research Question 2 asked whether participation in the intervention would 
influence internalizing outcomes and was tested by analyzing intervention status 
significance in the 2nd step of the model. The second step including the main 
effect for intervention status (after controlling for baseline internalizing 
symptoms) was not significant. However,  a significant main effect of 
intervention status ( = -.77, p < .001) in the final step indicated lower follow-up 
internalizing scores for children in the intervention than those in the control. A 
significant main effect of ethnicity was found such that lower internalizing scores 
were found for Latino participants ( = -.81, p < .001). Initial values of 
internalizing scores significantly predicted those at follow-up ( = .35, p = .001), 
indicating stability of internalizing symptoms over time. 
Significance values of interactions in the final step were used to answer 
Research Question 3 about the moderation effects of baseline variables on the 
relationship between intervention group and internalizing outcomes. The main 
effects listed above were qualified by a significant intervention status by ethnicity 
interaction ( = .83, p < .001) (see Figure 2). Examination of simple slopes 
revealed that the nature of the interaction showed that Black youth in the 
intervention group had significantly lower internalizing outcome scores than 
Black youth in the control group ( = -.65, p < .01). Latino youth in the 
intervention group had higher internalizing outcome scores than Latino youth in 
the control group, but not significantly so ( = .13, p = .34). This finding suggests 
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that the intervention reduced internalizing symptoms as compared to controls for 
Black youth, but not Latino youth.  
Additionally, an interaction between intervention status and baseline 
externalizing scores approached significance ( = .52, p = .08) (see Figure 3). 
Post hoc analysis of simple slopes revealed that children with low baseline 
externalizing scores in the intervention group had significantly lower internalizing 
score outcomes than those in the control group ( = -.32, p = .05). Children with 
high baseline externalizing scores in the intervention group also had lower 
internalizing outcomes than those in the control group, but not significantly so ( 
= -.05, p = .78). These results suggest that the intervention reduced internalizing 
scores as compared to controls for those with initially low externalizing scores, 
but not for those with initially high externalizing scores.  
Model 3. Predicting Externalizing Symptoms 
Research Question 4 asked whether participation in the intervention would 
influence externalizing outcomes and was tested by analyzing intervention status 
significance in the 2nd step of the model. The second step including the main 
effect for intervention status (after controlling for baseline externalizing 
symptoms) was not significant. However, main effects for intervention status 
approached significance in the final step ( = -.21, p = .10), indicating that those 
in the intervention group demonstrated lower follow-up externalizing scores than 
those in the control group. A main effect for baseline internalizing scores also 
approached significance ( = -.25, p = .10), and indicated that higher baseline 
internalizing scores predicted lower follow-up externalizing ones. Initial 
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externalizing scores significantly predicted those at follow-up ( = .73, p < .001), 
suggesting high stability of externalizing symptoms over time.  
A significant interaction between intervention status and baseline 
internalizing scores emerged in the prediction of externalizing symptoms ( = .29, 
p = .05) Examination of simple slopes revealed for both those with high and low 
initial internalizing scores, children in the intervention had lower externalizing 
score outcomes than those in the control, with a greater reduction of symptoms for 
those with low initial internalizing scores. However, post hoc probing of simple 
slopes revealed that neither those with high baseline internalizing ( = -.07, p = 
.53) nor those with low baseline internalizing ( = -.03, p = .80) had slopes 
significantly different from zero.  Although a significant interaction exists, these 
results indicate that moderation of the relationship between intervention status and 
externalizing outcomes by baseline internalizing scores may not be interpreted.  
Similarly, there was also a significant interaction of intervention status and 
baseline externalizing scores ( = -.821, p < .001). Examination of simple slopes 
indicated that children with low baseline externalizing scores in the intervention 
had significantly higher externalizing outcomes than those in the control group ( 
= .28, p = .01). Conversely, children with high baseline externalizing scores in the 
intervention group had significantly lower externalizing outcomes scores than 
those in the control group ( = -.41, p = .001). These results suggest that 
participating in the intervention significantly increased externalizing behavior for 
those children who had low externalizing scores at baseline, but significantly 
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decreased externalizing behavior for those with high externalizing scores at 
baseline.  
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CHAPTER IV 
DISCUSSION 
 The present study examined the effects of a school-based, universal, 
primary prevention for child obesity on the body composition and psychological 
health factors of low-income, income ethnic minority children. It was 
hypothesized that the Urban Initiatives Work to Play program would reduce BMIz 
in all participants, but it was also questioned that individual differences such as 
baseline weight class, ethnicity, internalizing and externalizing symptoms would 
moderate the relationship, causing differential response. Findings from this study 
refute the hypothesis, showing an overall increase of BMIz in participants of the 
intervention. No support was found for the hypothesis that weight classes and 
baseline psychological functioning would impact the effects of the intervention on 
BMI. However, results broken down by ethnicity showed that Latino participants 
of the intervention did significantly reduce their BMI, whereas Black participants 
did not. Results also demonstrated a reduction in internalizing outcomes for Black 
youth and those with low baseline externalizing symptoms as a result of 
participating in the intervention. Findings that approached significance also 
indicated that participation in the intervention was associated with a decrease in 
externalizing outcomes for those with high baseline externalizing symptoms, but 
an increase for those with low baseline externalizing symptoms.  
BMIz results for Latino youth are similar to those seen in Project L.E.A.N. 
(de Heer et al., 2011), an after-school, culturally tailored intervention including 
similar components to this intervention such as nutrition education and increased 
cardiovascular and aerobic activity (see Table 1). While both the current 
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intervention and Project L.E.A.N. demonstrated decreased BMI-related results for 
Latino participants, other school-based interventions targeting similar populations 
such as CATCH (Coleman et al., 2005) and HOPS (Hollar et al., 2010) only 
demonstrated an attenuated increase in or differential maintenance of BMI 
between intervention and control groups. Interestingly, unlike this intervention 
and Project L.E.A.N., these less successful programs were implemented during 
the school day, and were integrated into classroom and physical education 
curricula. CATCH and programs that demonstrated no change in BMI that 
included Latino youth, such as Hip Hop to Health (Fitzgibbon et al., 2006) and 
Planet Health (Gortmaker et al., 1999) also incorporated a homework and parent 
involvement component, something not included in either this intervention or 
Project L.E.A.N. Additionally, neither Hip Hip to Health nor Planet Health was 
culturally tailored to Latino participants. Therefore, the current study’s results 
taken in context with other BMI-related interventions for Latino youth suggest 
that culturally tailored, before or after school programs with curricula focusing on 
physical education and nutrition, beyond that introduced in school, are sufficient 
to produce reductions in BMI in Latino children. More complicated interventions 
including in-school components and parent involvement may not be necessary 
and may actually be less beneficial in this population. 
Conversely, results of this study for Black youth are consistent with other 
interventions producing no significant changes in BMI-related outcomes such as 
the after-school program, Ready, Set, ACTION! (Neumark-Sztainer et al., 2009). 
In contrast to studies for Latino youth, other interventions successful in reducing 
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BMI for Black youth include those that contain both an in-school and parent 
involvement component such as Hip Hop to Health (Fitzgibbon et al., 2005) and 
Planet Health (Gortmaker et al., 1999). Although Planet Health was not culturally 
tailored, curricula of Hip Hop to Health can be considered as more culturally 
salient to Black youth than Latino youth, explaining why significant findings were 
shown for Black and not Latino youth. Considered together, these findings 
suggest that unlike Latino youth, Black youth may require BMI interventions that 
include an in-school focus and parent involvement component, as well as cultural 
salience in order for significant changes of BMI to occur.  
This study also questioned how the intervention impacted internalizing 
outcomes, as no known child obesity-related interventions explore it as an 
outcome. Results indicated an overall effect of participation in the intervention 
reducing internalizing symptoms, regardless of baseline weight class. This finding 
is consistent with research indicating the building of social skills as a method of 
reducing internalizing problems. In a recent review, 10 of 17 effective 
interventions at reducing internalizing symptoms included a social-skill building 
component that allowed practice of interpersonal problem-solving, decision-
making, communication, and cooperation (Terzian, Hamilton, & Ericson, 2011). 
This explanation is corroborated by a recent study that showed that participation 
in organized activities significantly negatively predicted later internalizing 
symptoms (Bohnert, Kane, & Garber, 2008). Results are also consistent with 
literature showing a negative correlation between physical activity and depression 
or anxiety (Strong et al., 2005). 
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The intervention differentially impacted internalizing symptoms as well 
such that Black youth’s internalizing symptoms were reduced over the course of 
the study, but not Latino youth’s. These results contradict literature indicating that 
participation in an after-school program predicted decreased internalizing 
symptoms for both low-income African American and Hispanic youth (Marshall 
et al., 1997). A likely explanation is that, because a main effect of ethnicity 
indicating Latino youth in this sample had lower internalizing outcomes than 
Black youth, a floor effect caused reduction of internalizing symptoms in Black 
youth to be more detectable. Lower levels of internalizing outcomes found in the 
Latino youth in the current sample also contrasts with other studies that 
demonstrate higher levels of reported internalizing scores for Latino youth above 
all other ethnicities (e.g. Twenge & Nolan-Hoeksema, 2002; Wight, Aneshensel, 
Botticello & Sepulveda, 2005). It is possible that Latino youth in the current study 
had higher levels of protective factors that served as natural suppressors of 
internalizing symptoms.  
Furthermore, it was discovered that a reduction of internalizing symptoms 
was significant for children with low baseline externalizing symptoms, but not 
those with high baseline externalizing scores. It is possible that children with 
higher initial externalizing symptoms, who tend to have more difficulty forming 
positive peer relations (Hoza, 2006), were not able to take full advantage of the 
social model of the soccer intervention, and therefore did not experience the same 
reduction in internalizing symptoms as those with low baseline externalizing 
symptoms. These results may also be explained by the classroom behavior 
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component of the intervention, such that children who could not improve their 
behavior or maintain good academic standing in the classroom were unable to 
take part in weekly scrimmages. This and other barriers to their being able to 
socialize with other children in intervention activities such as being asked to sit 
out due to aggressive or delinquent behavior, may have impeded these children’s 
frequency of peer interaction.  As such, children with high externalizing 
symptoms in the intervention may focus more on individual behavior 
management, and may miss the internalizing symptom-reducing components 
altogether.  
Finally, the study examined how the intervention affected externalizing 
outcomes, again, due to the gap in the literature lacking to address psychological 
outcomes of child obesity interventions. Results approaching significance showed 
an overall effect of the intervention reducing externalizing symptoms, regardless 
of ethnicity or baseline weight class. This finding adds to existing literature 
demonstrating that involvement in organized sports may lead to lower 
externalizing behavior for children (e.g. Fredricks & Eccles, 2006). These 
findings may also be, in part, explained by a unique aspect of the Work to Play 
program: the academic compliance arrangements with the student’s teacher. In a 
study on teacher-child relationship, teacher-child closeness predicted reduced 
externalizing scores, especially for those with high baseline scores (Silver et al., 
2004). Perhaps the combination of increased involvement in an organized 
physical activity paired with increased teacher-student closeness produced results 
of decreased externalizing behavior.  
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Pre-existing differences in levels of externalizing behavior moderated the 
effects of the intervention on externalizing outcomes in a notable way. For 
children with high baseline externalizing symptoms, the intervention reduced 
externalizing scores, but for children with low baseline externalizing symptoms, 
the intervention increased them. The explanation for this surprising finding is 
unclear. It may be possible that participation in the intervention allowed children 
with low baseline externalizing symptoms to have an outlet of aggressive sports-
related behavior that was previous unmet, or meet and befriend deviant peers. 
Either of these unintended effects of the intervention may mediate the relationship 
between participation and increased externalizing symptoms and should be 
studied further if additional research replicates this finding.  
In summary, this study showed that a school-based child obesity 
preventative intervention demonstrated universality in that all outcomes were 
equally potent for children of all weight classes, but also had differential effects 
based on individual differences of ethnicity and baseline psychological 
functioning. The Urban Initiatives Work to Play program demonstrated positive 
weight-related effects for only Latino youth, but reduction of internalizing 
symptoms for Black youth. Children with low baseline externalizing symptoms 
who participated in the program experienced a reduction of internalizing 
symptoms, but an increase in externalizing symptoms. Finally, children with high 
baseline externalizing symptoms experienced a significant decrease in 
externalizing symptoms. Thus, this intervention was differentially beneficial to 
children of different ethnicities and pre-existing psychological functioning.  
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Results from the current study should be considered in the development 
and implementation of future school-based health intervention programs. Due to 
findings that interventions may have different effects depending on a participant’s 
ethnicity, interventions should be culturally salient and utilize components 
supported in the literature for use with particular ethnic groups. Findings 
suggesting differential intervention effects depending on baseline psychological 
functioning indicates that children may be screened at pre-test for high levels of 
symptoms. These children may need intervention components above and beyond 
those provided by a typical intervention. Screening-out of these children or the 
addition of modules focused on emotional or behavioral management would be 
helpful in optimizing intervention results.  
Limitations 
 Results of the present study should be interpreted while considering its 
limitations. First, measures of program fidelity or dosage were not collected, and 
it is possible that some of the effects attributed to ethnicity may actually be due to 
differences in the implementation of the program across sites. This may have 
impacted participants’ engagement in the program as well as their attendance. 
Second, this pilot study was limited by a relatively small sample size and a 
substantial number of participants attrited due to residential mobility. Third, 
outcomes were assessed immediately after the completion of the program; no 
longer-term follow-up was completed allowing for no analysis of ongoing effects. 
Fourth, no data were collected to allow us to directly test mechanisms of influence 
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of program components on program outcomes.  These limitations should be 
addressed in future studies of similar prevention programs.  
Future Directions 
  The current study shows that universal, school-based obesity-related 
interventions may actually have different effects depending on the individual 
characteristics of the participants involved. Interventions can be made more 
efficient and cost effective by targeting youth who have similar characteristics to 
those that have shown to responsiveness to certain program elements.  
Conversely, if an intervention is meant to be universal, it is crucial to consider 
individual differences in the intervention design such that all elements of the 
intervention are made salient to children of different backgrounds. More research 
involving individual differences in the effects of child obesity interventions is 
needed in order to optimize child health promotion and more efficiently reduce 
child obesity and overweight in the United States. 
 Although this study began to fill a gap in the literature by examining this 
intervention’s effects on psychological variables as well as physical ones, 
additional research is needed in order to ensure that any effects on psychological 
functioning are positive and to promote those programs that also improve 
psychological wellbeing as well as physical health. Given literature demonstrating 
a connection between obesity and internalizing and externalizing symptoms, 
psychological symptoms should be more thoroughly researched. Future health 
intervention development for children with internalizing or externalizing 
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symptom problems may consider the inclusion of modules addressing coping 
skills for emotional and behavioral management.  
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CHAPTER V 
SUMMARY 
 School-based child obesity intervention literature demonstrates variable 
body mass index (BMI) related outcomes, but studies do not typically explore the 
effect of interventions on psychological outcomes nor do they examine the 
interactions between participation in the intervention and individual participant 
characteristics. In this study, the effects of a universal school-based obesity 
prevention were examined on the outcomes of BMI, internalizing, and 
externalizing outcomes. Potential moderators of the relationship between 
participation in the intervention and outcomes included ethnicity, baseline weight 
class, baseline internalizing symptoms, and baseline externalizing symptoms. 
Results confirm differential benefits of the intervention based on a variety of 
baseline characteristics. For those participating in the intervention as compared to 
controls, Latino children experienced a decrease in BMIz, Black youth and those 
with low baseline externalizing symptoms experienced a decrease in internalizing 
outcomes, and those with high baseline externalizing symptoms experienced a 
decrease in subsequent externalizing outcomes. Results of this study are important 
in highlighting the necessity of future school-based child obesity intervention 
studies to consider psychological outcomes and individual characteristics in the 
design and evaluation of programs. 
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Table 1  
School-based Obesity Interventions Implemented in the United States since 1999 that Included both Physical Activity 
and Nutrition Curricula, Included a Control Group, Did Not Target Specific Weight Classes, and Assessed BMI 
 
 
Intervention                                  Participants                 Description of Intervention     BMI/Weight Related Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1 
Continued 
No significant differences in BMI 
between control and intervention 
groups were found. 
 
 
 
 
 
No significant differences in BMI 
between control and intervention 
groups were found. There was a 
slowed increase in rate of obesity in 
the intervention schools as 
compared to the control schools (1-
2% versus 9-13%). 
 
 
Significant reduction in BMI 
increase (0.02 kg/m2 vs. 0.64 kg/m2, 
p=.002) and BMI Z-score changes 
(–0.06 vs. 0.13, p=.024) were found 
in intervention groups as compared 
with controls at Year 1 post-
intervention. 
 
 
 
The PATH intervention consisted of 
experimental physical education classes 
featuring brief lectures on health 
maintaining topics such as managing 
stress and nutrition as well as vigorous 
aerobic exercise. 
 
 
The national CATCH program consisted 
of increased physical activity and 
education, adjusted cafeteria lunch 
content, and a healthy lifestyle 
curriculum. 
 
 
 
 
The Hip Hop to Health program 
implemented healthy eating and exercise 
curricula as well as increased physical 
activity. 
 
 
 
 
Multiethnic 9-12th grade 
girls in 3 schools in New 
York City, New York. 
 
 
 
 
 
93% Hispanic children 
(mean age = 8.3 at 
baseline) in 8 elementary 
schools (4 controls) in El 
Paso, Texas 
 
 
 
 
Black children (mean age = 
4) in 12 Head Start sites (6 
controls) in Chicago, 
Illinois 
 
 
 
 
Physical Activity 
and Teenage 
Health (PATH) 
(Bayne-Smith et 
al., 2004) 
 
 
 
Child and 
Adolescent Trial 
for Cardiovascular 
Health (CATCH) 
in El Paso 
(Coleman et al., 
2005) 
 
 
Hip Hop to Health 
Jr. (Fitzgibbon et 
al., 2005) 
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   Intervention     Participants              Description of Intervention       BMI/Weight Related Results 
 
No significant differences in BMI 
change or BMI Z score were found 
between intervention and control 
groups at post-intervention, Year 1 
post-intervention, or Year 2 at post-
intervention. 
 
 
Significant reduction in obesity 
prevalence (OR=0.47, p=.03) and 
increase in remission (OR=2.16, 
p=.04) amongst girls in the 
intervention schools compared to 
controls. However, estimates of the 
intervention effects became 
marginal or non-significant when 
baseline television viewing and 
change in television viewing were 
included in the model. 
 
 
Significant reduction of BMI 
percentile for age and gender was 
detected for children in the 
intervention group (b = -2.98, p = 
.045) and had 2.98 lower mean 
BMI percentile at follow-up than 
students in the control group. 
 
 See Fitzgibbon et al. (2005) above. 
 
 
 
 
 
 
 
The Planet Health program included 
healthy living and eating curricula, 
increased physical activity and 
education, and an emphasis on reduced 
television watching. 
 
 
 
 
 
 
 
 
The intervention group received a 
culturally tailored and bilingual 
instruction in health and nutrition 
followed by cardiovascular, aerobic 
physical activity. 
 
Predominantly Latino 
children (mean age = 4) in 
12 Head Start sites (6 
controls) in Chicago, 
Illinois. 
 
 
 
Multiethnic 6th and 7th 
grade children (mean age = 
11.7 at baseline) in 10 
schools (5 controls) from 4 
metropolitan communities 
in Boston, Massachusetts 
 
 
 
 
 
 
 
Mexican American 
children in 3rd to 6th grade 
at 10 schools (4 controls) in 
El Paso, Texas 
 
Hip Hop to Health 
Jr. (Fitzgibbon et 
al., 2006) 
 
 
 
 
 
Planet Health 
(Gortmaker et al., 
1999) 
 
 
 
 
 
 
 
 
 
 
Project L.E.A.N. 
(de Heer et al., 
2011) 
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Table 1 Continued 
 
 
   Intervention     Participants                    Description of Intervention                           BMI/Weight Related Results 
 
 
 
 
 
Table 1 Continued 
 
 
   Intervention     Participants                   Description of Intervention                            BMI/Weight Related Results 
Primarily Hispanic youth 
(mean age = 7.84) in 5 
schools (1 control) in 
Osceola, Florida 
 
 
 
 
 
Girls (mean age = 15.4 at 
baseline) from 6 high 
schools (3 controls) in the 
Twin Cities area school 
districts, Minnesota 
 
 
 
Primarily African 
American students (mean 
age = 10.3) in 4 low-
income, urban schools (2 
controls) in St. Paul, 
Minnesota 
 
Significantly more children in the 
intervention stayed within normal 
BMI percentile range than in the 
control group (p = .02).  
 
 
 
 
 
No significant differences in BMI 
between control and intervention 
groups were found. 
 
 
 
 
 
No significant differences in BMI 
were found between intervention 
and control groups. 
 
The HOPS program includes goals such 
as improving nutrition in school-
provided meals, providing positive 
nutrition and healthy lifestyle curricula 
including emphasis on increased 
physical activity. 
 
 
 
The New Moves program consisted of an 
alternative to traditional physical 
education class including physical 
activity, nutrition education, and social 
support sessions. 
 
 
 
The Ready. Set. ACTION! program 
included theater sessions focused on 
teaching knowledge and practicing skills 
related to physical activity and healthy 
eating.  
 
 
Healthier Options 
for Public 
Schoolchildren 
(HOPS) (Hollar et 
al., 2010) 
 
 
 
 
New Moves 
(Neumark-
Sztainer et al., 
2003) 
 
 
 
 
Ready. Set. 
ACTION! 
(Neumark-
Sztainer et al., 
2009) 
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________________________________________________________________________________________________
Significant reductions in BMI were 
detected between intervention and 
control groups for boys (F=4.60, 
p=.044) but not girls (F=.09, 
p=.771). 
 
 
 
 
Significant reduction of prevalence 
of overweight and obese 
classifications occurred in the 
intervention group, while the 
control group showed no change. 
 
 
 
No significant differences in BMI 
were found between intervention 
and control groups.  
 
 
 
 
 
 
The M-SPAN program sought to 
increase physical activity through school 
curricula and during school leisure time, 
provide low-fat cafeteria choices, and 
improve nutrition content of all school-
served lunches. 
 
 
 
The WAY program focused on several 
modules and themes including personal 
wellness, physical activity, nutrition, and 
health education. 
 
 
 
 
The Wise Mind HEE program consisted 
of change in dietary intake via school 
lunch improvement and an increase in 
physical activity incorporated in school 
curricula. 
 
 
 
Multiethnic 6th through 8th 
grade children in 24 
schools (12 controls) in 
San Diego County, 
California 
 
 
 
 
Fourth and 5th grade 
children in 16 schools 
located in Delaware, 
Kansas, Florida, and North 
Carolina 
 
 
 
 
Primarily White 2nd to 6th 
grade students (mean age = 
9.2) in 4 private Catholic 
schools (2 controls) 
 
 
 
Middle-School 
Physical Activity 
and Nutrition (M- 
SPAN) 
(Sallis et al., 
2003) 
 
 
 
Wellness, 
Academics, and 
You (WAY) 
(Spiegel & Foulk, 
2006) 
 
 
 
 
The Wise Mind 
Healthy Eating 
and Exercise 
(HEE) 
(Williamson et al., 
2007) 
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     Table 2 
     Descriptive Statistics for Baseline Study Variables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Note. Internalizing and Externalizing scores are baseline raw scores. 
  
Mean (SD) 
Variables Control Intervention Total 
n 37 88 125 
Male gender % 30.0 51.1 44.8 
Racial/ethnic group    
  Black % 36.1 67.1 57.9 
  Latino % 63.9 33.0 42.1 
Age in years 8.29 (.62) 8.53 (1.06) 8.47 (.97) 
BMIz .76 (.89) .80 (1.25) .86 (1.14) 
BMI weight class    
       Normal (<85th %)  78.8 64.1 68.5 
       Overweight (85th-95th %) 12.1 16.7 15.3 
       Obese (>95th %) 9.1 19.2 16.2 
Internalizing score 3.82 (3.04) 2.79 (3.20) 3.12 (3.13) 
Externalizing score 4.92 (5.81) 4.49 (6.62) 4.62 (6.35) 
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Table 3 
Intercorrelations Among Baseline Variables (N = 125) 
 
Variable 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
 
8 
 
9 
1. Intervention status -- -.88*** .20* -.29** .11 -.15 -.03 .07 .15 
2. School  -- .02 .44*** -.14 .06 -.03 -.04 -.16 
3. Gender   -- .06 .11 .08 .09 .27** .22* 
4. Ethnicity    -- -.13 -.08 -.25** -.06 -.13 
5. Age     -- -.01 .22* .16 .14 
6. Internalizing      -- .55*** -.01 .04 
7. Externalizing       -- .25* .27** 
8. BMIz        -- .74*** 
9. Weight Class         -- 
Note. * p < .05.     ** p < .01.      *** p < .001. Intervention status dummy coded as control = 0, 
intervention = 1; Gender dummy coded as female = 0, male = 1; Ethnicity dummy coded as Black 
= 0, Latino = 1.  
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Table 4 
Hierarchical Linear Regression Models of Intervention Participation Status on 
Outcomes of BMIz, Internalizing Symptoms, and Externalizing Symptoms with 
Moderation by Ethnicity, Baseline Weight Class, Baseline Internalizing and 
Baseline Externalizing Symptoms 
 Outcome Variables 
 BMIz Internalizing Symptoms Externalizing Symptoms 
Time 1 Predictor R2 ß at 
step 
Final ß R2 ß at 
step 
Final ß R2 ß at 
step 
Final ß 
Step 1 (R2) .87*   .13*   .55*   
    Gender  -.03 .01  .05 .01  .08 -.03 
    Baseline BMIz  .94* .85*       
    Baseline Internalizing     .35* .42**    
    Baseline 
Externalizing 
       .73* 1.41* 
Step 2 (R2) .00   .02   .00   
    Intervention Status  -.02 .14*  -.16 -.77*  -.04 -.21** 
Step 3 (R2) .01   .07   .02   
    Ethnicity  .04 .28*  -.18 -.81*  -.10 -.16 
    Weight Class 
(Overweight) 
 .10** .07  -.08 -.10  -.10 -.10 
    Weight Class (Obese)  .08 .05  .13 .00  .03 .05 
    Baseline Internalizing  -.01 -.12     -.02 -.25** 
    Baseline 
Externalizing 
 .05 .05  .05 -.42    
Step 4 (R2) .02**   .15*   .10*   
    Intervention x 
Ethnicity 
  -.28*   .83*   .12 
    Intervention x WC 
Ovwght 
  .03   .09   .04 
    Intervention x WC 
Obese 
  .02   .16   .09 
    Intervention x 
Internalizing 
  .11   -.04   .29 
    Intervention x 
Externalizing 
  -.01   .52**   -.82* 
Total R2 .90*   .37*   .669*   
Note. * p <.10 ** p <.05. Intervention status dummy coded as control = 0, intervention = 1; 
Gender dummy coded as female = 0, male = 1; Ethnicity dummy coded as Black = 0, Latino = 1.  
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Figure 1. The moderating effect of ethnicity on the relationship between 
intervention participation and BMIz outcomes 
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Figure 2. The moderating effect of ethnicity on the relationship between 
intervention participation and internalizing outcomes 
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Figure 3. The moderating effect of baseline externalizing scores on the 
relationship between intervention participation and internalizing outcomes 
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Figure 4. The moderating effect of baseline internalizing scores on the 
relationship between intervention participation and externalizing outcomes  
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Figure 5. The moderating effect of baseline externalizing scores on the 
relationship between intervention participation and externalizing outcomes 
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Appendix A 
 
Child Behavior Checklist for Ages 6-18 (CBCL) 
 
Problem Items 
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Appendix B 
 
Teacher’s Report Form for Ages 6-18 (CBCL) 
 
Problem Items 
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